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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a slurry for chemical mechanical polishing which inhibits 
the generation of dishing or erosion and enables the formation of a highly reliable, electrically 
superior, embedded-type electrical joint at a high polishing speed when polishing a base plate 
having a tantalic metal film formed on an insulated film. 

SOLUTION: The slurry for chemical mechanical polishing for polishing a base plate having an 
insulated film and a tantalic metal film formed on the insulated film, contains a polycarboxylic 
acid such as oxalic acid, malonic acid, tartaric acid, malic acid, glutaric acid, citric acid, maleic 
acid, etc., and a silica abrasive. 
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->y ^W^ttiTIEfk^ (1) XII (2) -c^^n-s 
[flsi] 

R 1 
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HOOC- (C) n-COOH 



(nliO, 1 , 



3<^-f ri/^&^U R &(/R' 



HXIi-COOHSr^to ) 

[<b 2 ] 

R a R 4 
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HOOC-C=C-COOH 
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(R 3 RtfR 4 «*tu-?nffla:tw*3RJH^X«-OH4: ^ 
) 

1 Ett^<b*ttli*ttW*«* 9 V 

[11*53] p h «± 8 kt-c i x« 
[n*5 5 ] fttfiEv- y zmmttcois st^ i icfi%j^ 

±3 0 Ii%WTTfc6H*5 1 - 4 (7)^f ii^ 1 

is»*«6] mexffi^. oa«**^*s»*iK^ be 

Mt & tr-f 6 -c h z> m *5 i - 5 co v n -r a> i is ic ie 
«wfb¥W««ttw*ffl*9 y-o 

i ^jciE«c^{k^w««W9FSffl^ 9 y 

51-7 GHvpita* l «{c|E«fe^{b¥W««WW«ffl * 

9 y-o 

[»*3Si o j mtmtixrj'oy h y 

* -5«*9 1 - 7(OPfn^l 5iCf5 

«^<b^w««ft9FBffl* 9 y 

[0 0 0 1 ] 50 



$fWi 2001-187878 
2 

^^9 y -kbb-*-*. 

[0 0 0 2 ] 

S i W^*#**«E]K<o*tf;lc*5V^r, Sifi, 
[0 0 0 3 ] Sift, «&ffl^fcEi»<0*J«tt. K9-f^ 

^^gd^^u ><y r&aasrJig^Lfctt^, 
u {b¥W««ww« (sxr rcMPj 

S-CBFlSUTSSSr^SfbUs Dflffl(c«B*saft5i*ixfc 
[0 0 0 4] J^T. EaiSrffl^tx a«>5i^*HBaJSS*^ 

[0005] ^fftsif^snfc^Days 

£ (H^-ti-T) THE** (H^iiri") 3:^3*6 

«Bl^&**T»iB«Jll 35S»J«Sn, Ell (a) fd^ 

Bt3Src<oi«-c?e/au &i/^-e->y 3^»fbtt3*c x ga 
[0006] mi (b) tc^i-ct^t-x ^yrt 

[0 0 0 7 ] -^oom, mi ( c ) tC^fi: 5 CMP 
HI (d) Id^-TJ: 9 *>y 3^K{blK3±tf>& 

iB^*±^l»*S*t6*-eCMPtcJ:5W«*«*i- 
[0 0 0 8] 

m&m&m^^fzm^, r a a Ntsfb^tfjJ^sti-^ 
mvhztz.tb. ^^(ommm^y y — -cw, Ta-^Ta 
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y is> -is a > 

[0 0 0 9 ] y* 4 y islsPk&s m 2 C^tJ: 5 Hfl 

3) ±<D/<v7&mm4&^±\c^£-tz>ti£>i l ctewm 

[0 0 10] — * % 3io — ^ttt, 01 (d) (c^ 
i-J^fc. E*fc«*tR*<0W«as, EifcffllScWKtt if<0 

•815 W»J«>a^<B*s*)* 9 L*i/*Ei*m&tH«i: 
*sjSEi»««*iflc:j; 0 **^i*)X-;*:# < HiX&ftX^ 

J:0lBI«5<oW** s jS<itfT-*-6i:, E»aS*«H«X 

ft, Ei»aia:«*«w]t^-c^y T&mwkA^fv 

^yr&«ni4BttisocMPii (mi 
( c ) ai?(ois) xis, ElkttftM&Eika&M 

tt?liCMPi:«teiSSfi^S46J:5l-ftt)x E«S 

fbu #»«it^*3^Tiij: v-mmmtteztzft, m 

[0011] ^i?8 -8 3 7 8 0*4**Kfi, EFBgffl 

MPIg[:io(t6fV yi/>y&®3±-tZ> Z ir#E«c£ 
ilXP^o ^/c, 1 - 2 3 8 7 0 9f^lCt 

[wimt- h y rz-Mb^iasf^ * v'^iaitss* 
jcov^tib**s*>*o L^L**sb, zcoumz, mm 

[0012] WBiW 10-44047 fjrteiRUZ 

r>^e- ^i, (tttb*!) s SW^^^/fyK^t 
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O^/utKv®. &{b#JRtf7kS:^WU T/u# y {cJ: 9 
P h# 5 ~ 9 icJBttSixXftSr i Sr^a^-fe^W 

fi, ^/U/fygi it y v=f«L iB^&Xfi 
WSttfc LX.»fbT/v5-£A*^trW*« 
BAM (JMEWl— 4, 7, 8, ll) , 

[0 0 14] 4fc, 4#^¥l 0-16314 l^r^m^ 
£>oX. $ 6tcC(7?ll^^i*fr^ff LTl/^i (III) 
^^M^S^T*5!9. -t<o3M6W£ LX, eFSSPJ^^c 

^^vy*t«v\ ft (in) <k*»fc^3i^Kft (i 
ID ^\ ^iyRry*=?^i): (in) x v^^^Kr 
>^e-^i^^ (in) ^ffl^5:^aot, £E8ili7)#F 

[0015] * fc, 1 1 - 2 1 5 4 6 

^^SWtLt, SFiS#J^r/u5^s K{b#Ji-iS»fb 
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[ft 3 1 
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[0019] 
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(R 3 &U<R 4 tt^n^xafiCJ-^IIRT-Xtt-OHS: 

^"To ) 

[0 0 2 0] 

[0 0 2 1 ] *J6W<o{b*W*«tt9F*ffl^9y- 

n/c^^^/V (Ta) Xll^ft^^^^ (TaN) 3?tf> 

W«tt&*l«ds»J«Sixfcatt«rCMPftJcj:9 W* 

l x ^ y ^ y rftWi l ttt5i» 

srwsu 9 > 9 ^&mm&mm^tzm&frbi£mi, 
[0022] *$zwcommm*y u-^i^tcMP^ 

fro zklz£9 , *^BF*5g«T, -t-V^^^H^^-^ 

[0 0 2 3] *»w*>w«jh*7 y-ii, i/vxwmtt 
t % ±IE (1) stxti (2) at^$n$*^f>s 
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p -f y/uc/y #^<D-Rft^*a>6>fc5®&&ffl 

^eci^t^^o >-y#8Fistm. «*<^)^*p^*s 
[0025] ^y#wi«*^¥$tt8i** ^i^si^wfe 

|Cj:9ai*Ufc¥*&ttS"C5 nm»±*Sff* U< , 5 0 
nm«±#J:<0»*U<* *fc5 0 0 nmaWll 
< x 3 0 0 nmWJ:!)»tU\ 
^ ( d 1 0 0 ) X* 3 ^ mHTd J ff* U < > 1 ju mWT 
#J:9ff*LV* 0 Jfc*B«n** B.E.T.tti:i!l«« 
Ifctb^lSt 5 m 2 / g l^l^^t L < , 2 OmV g 
»±J&*J:0ffSL<* ^tlOOOm 2 /gl^T?5^^ 
L<, 5 0 0m 2 /gKTJ&U9 9*U^ 

[0026] i/v xmmttnmmm*? ] j -tp^-s^Mi 
i*. y-»rt*£*f-»L-co, i-5ost%^ 

6, ff*L<ttlltt%a±* J ff*L<, 2Si%^l 
#J;!Jff*L<, 3«»%«±* s S5>*w»* -LPS 
£LTfi^ 3 0ft%^T»lt<. lOli%^T 

[0027] ^j&wangFSffl*? y -KUB^e>*t*J:e 

(1) 3SX«4 (2) ^XTftZtlZX'l'tf^Wtt 

[0 0 2 8] #j8Wfcffl^6ft*JtfcW^#'^ : ''K 

f), ^7y-HWiii^t^0. 0 1ti%K±^ 
#£L<. 0. 0 5Si°/oWi^<J;?)^t^o flflgffi 
*7 y — <n*f-9 V ho t'y * tl(D3i£&}Jfl;t£,£^ | bs 
1«%KT#»*L<* 0. 8K*%«T*SJ:9»* 

[0029] ^mmwcommm* y v — «\ sfsw^ l 
Tv^ -LIS (1) (2) *-e^six* 
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[0 0 3 0] *«B^(cffllN6 (1) *Xfl (2) 

[0 0 3 1 ] *^(7)$Ffgffl*7 y-WpHrt, #F^5§ . 
<, *fcpH8«Tdiff*L<, pH7HT*J:9ff* 

[0032] mmmxvi) -<d p Hfisti. ^<o^m 

<B— SfBXtt^ttS:* y8©7^ y 2?s*n lt t 

mm-tZT/u* y ,h ixn, h y 

7Kg^fb^7 y ^^m<or^ y &«<&*ttfl:«K KK-t- h 

[0033] *»w<osF«ffl^9 y-t-fi, '<y T^Jl 
»{b*]4r**DLr fcj:^ 0 »fk*ji: lt*4, mm^m 

(^irLX, H 2 0 2> Na 2 0 2 . Ba 2 0 2> (C 6 H 5 C) 
2O 2 n<Di&mt^0s (HC 1 O) , ififfiSl 

Mtt, ho^yf 
iBI*ffctt£*»f Sit 

^*r*-f\ *#fttt*i«*Sr*feU*v^Kfk** (H 
2 0 2 ) #ff*LV\ *5SW©BF*ffl^9y-lw*#a?-fr 

yy-itt^uo. oi«%a±wsL<, 
&ft*f»tf) <fc 5 icttKWS^tt^^fku^i-v^fkSJ* 

[0 0 3 4] 8Hfc3J<0»ft:«:ffiitU 3c£L/"c#F!g&fT 
S y K«r*aDLTt J:v^. (1) (2) 5£T'^£ 50 
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[0 0 3 5 ] j&/^y8i Itli, MIS (1) 5fcXf4 

(2) ^;-e^$tL^77/u^>®ej^^{c, ffl;ttf* 

[0 0 3 6 ] r ^ ;8t LTii. 011 Art, l-^/l^ S > 

3? S ygt h y — 7jc^P^I> L-V'i>? $ >\ ?ii>9*f- 
? V ? V DL-T v ^ >\ L-77^>, 

£-T^y^yn^i^ s L-T/U^^ V-mSt^, L- 

7^>K^y»>^s L-T X'<7 ^r>@^77/Wi/'>^H7K 
^^nyy, Hyn^>y> L-n>fi/> x L- y > 

[0 0 3 7 ] «-«»^^^T**i, 7*0 h>«**Jfc LX 

o+^*ssaD356*sr»s^^6, mmm^y y — 

C^LTO. 0 1«i%El±*5ffSL<, 0. 0 5lf 
*a«i:«»t5jSA^, ±12 (1) (2) xCT- 

[0038] «^(7)iii77 y -(cg${t:^j^^TjD-r 

[0 0 3 9 ] ^kBSJtaiJt L"C(i> 0J;ttf, h y 

7/-/K i, 2, 4-Fyr/-/K ^yy7P^ir 

2, 1, 3-^y/fr/-/K o-7i^uy^ 
T ^ >\ m-7x^l/y^7;y, 777^^-/1-, o-T 
;77x7 — /W N 2-y/^7h^y/f7/-/K 2 

-y /wt^^ h^y/^ ^ yy— /k 2~y/U77^h-<v 

bixZo tt't^y / h y 7/-;^^^^^ 

^yyhy7/-/^i*iiTij:, t^y 
if>ii:t Kp^-y^s, y h^y^x h^y^(7)7/u 

^^ryS, 7;7S, ^f>nl, > f/Ug^xf/VS, 

j«^/nd 7*yi»ifctt«i8k^> ^ H7/- 



(6) 

[0 0 4 0] rcoj: 5*K{bB5±#J«>*#*fc LTIi, 
xtlXO. 0 0 0 lSi%^^K, 0. 00 1 
*7&»6, 5K*%£AT##£ L<, 2. 5fi%£JiTj5 s 

[0 0 4 1 ] #389Itf>?9F«JH;*7 y-^fl, *<£>«M4* 7(7 

[0 0 4 2] .«0^(Digi^7y-lt $>?>\s?h& 
mm<DWmmmt)K j?IL<|j:2 0nm/Ml, £9 
ffU<li3 0nm/Mh $6C^^ K(14 0n 

Stl<|j:3 0nm/Mi, <fc 9 »* L < I* 4 0 
nm/57^±> S?)l:9*U<li5 0nm/^a±(:4 ^ 

&mm<Dwmm&<ntt (cu/Taffitt) a>* »si 

< 3/ l J£JtT, J: 9ff*L<li2/l«T, 
SKlil. 5/l£JLTi:*5 J:plw, TKt LT«, 
#*U<«0. 9/l^±, i5»*l<lil/lH± 

*je«i«i«»»«^w*a«^jt (Ta/»MM 

it) L< , »*L<«1 0/1 £*±, «?0 

J:0»£L<f*2 0/1 $ e>iC»* L< {S3 0/ 

0 0/1 

[ 0 0 4 3 ] #3§0jO>W&ffl*7 y — COiSit^&flx - 

Slit"*-*, »«XS^tt-«Wft»«*«fe*3J:^«» 
axil (2) s;t?^sti^^7/^jK^»iis v'ytftt^to 

50 
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[0 0 4 4 ] *«W<OfSi^7!i-S:i^fcCMP 

ft, W J: J^UTfri wfc*s-e#*. Ste±(c 

[0045] jw±{rttWLfe**p^^wsffl^7 y- 

CMP^U 9 LTS#&^gE*^fc*T:/7 *\ 

h^7^^1^S^5:Mt$*Sf:ffl 
ME^£>*x5o jfe»l»i:LTf±, v-y^Vg^fbHI. BP 
SGfc SOG«W^J6*H*s#»f *«tt&«B8 

[0 0 4 6 ] 

[HmM] I^Ts jtlfiW-J: 9*J5WSrS 6tc»»|zlft 
[0 0 4 7] (»6ffl^7y-^) 9 

p>®l -<vy h y r y-^te^-rithmmik^ttm?) 

9&ffifflU ^ 1 ~4 K^-rifljEfcoWWffl 

[0 0 4 8 ] (CMP*f4=) CMPli, ^tf-K77A 
• T>r^y^tt§*SH-24ffi*rttfflt-C-fTofc, BFSm^ 

E7^ mmJ£M : 27.6 kPa, ^^[ElteS : 55rpm, 

^ y T{H]itE3& : 55rpm. 7> 7 y -BF»ffiW)P&* : lOOml/m 

in<b Lfc 0 

[0 0 4 9 ] (WB3gS^i'J^) ^S3iS(i, 9F«mK 
SIHI«^jftA/ftr4*^«-tt«S*:itl»±«-«#. »«l^> 

F (Resistivity Correction Factor) ^r.^ C T^M^S In 
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J?^£ d £ d (nm) = (psXT) /ps'ii^!)i 

r^J: 9I¥^d&j|tfj^SC£^T*#, H^ffiBgift 

tt9J£S (Lores ta-GP) Srffl^fc. 

[0050] (XttRi) ^>^/^&«K*-»-r^c 

MPtC^^T, ttffltWSffi^7y-^ (1) 5£3Ui 
(2) ^t^^iQ^/^>i<7)iWl^^tf:* 

^ T CMP Sr-ff l/\ *4x-t*^<oBffgSS*ay^ UfCo 
[0 0 5 1 ] T a 8F«*tf K#-rS8F*ffl*9 1* — ^ 

[0 0 5 2] S 1 frbWfrteX 0 tC, >f fV&^cffiM 
§11 
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[0053] mmm*y y 

2 ^.±0^7 i/^l^tt 6 * /i'* Vg£ k is V % & 

[0 0 5 4 ] SI &t>*S2 l^i"* 5 fc, ?5FSffl*7 y 
-(DpHAU. 5 — 6. 5<D§SHT-£fcL-CtiK^Wfi 
I£"CCMP4?TX.t, ^fci2l:^fgl^b, pH 

[ 0 0 5 5 ] X 3 ^^i-ft*^e>, ^/W-^^K^te, 
(1) stXte (2) *-c^$*t$»«*>»ji*tf-*"6# 

[0 0 5 6 ] 
[SI] 



No. 








pH 


Ta 
(nm/») 


1 


ba-AKvU* (SwtX) 




KOH 


6.5 


12.1 


2 






KOH 


6.5 


29.2 


3 






KOH 


6.5 


29.3 








KOH 


6J 


423 


5 






KOH 


63 


463 


6 




KOH 


63 


56.5 



[0 0 5 7 ] I^ 2 1 

f|2 



No. 








P* 


Ta 


7 






KOH 


43 


513 


8 


bn-AKvua rs*t# 




KOH 


5.0 


52.5 


9 


fca-AK*/»J* r5*f*J 




KOH 


53 


50 


10 


ba-AKv'J^ CSwtX) 




NH40H 


4.5 


50.9 


11 




ifJl^JVf& (0.16) 


NH40H 


5.0 


52.1 


12 


ba-AKvyy? raw**; 




NH40H 


5.5 


493 



[0 0 5 8 ] 
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(S) 



13 
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No. 








PH 


Ta 

(nm/« 


13 


fca— AKS/l/A tSWt*> 


!/>^*& (0J36) 


KOH 


5.5 


58.8 


14 




ig*&(0.6) 


KOH 


5.5 


36.2 


15 




^Usf>-& (0.46) 


KOH 


5.5 


36.2 


16 




(0.416) 


KOH 


5.5 


46.9 


17 




>>~P& (0.36) 


KOH 




48.2 


18 


ba-AKv'J* f5w*J5G> 


(0.33) 


KOH 


6.5 


97.1 



Sffot, '<y T&mmt LtT aKSrffl^fcWOift 
[0 0 5 9] 4i\ h^^^^^tlSIWM 

e>*<STJiK*MS l SrHJfifcU EH (a) fc*-t-J; 5 

500nmSS^>^y =» ^Kftsfll 3 ^Mt, ii 3t <7> * b 

J: 9 ->y 3^&{blB&3 fe/^-y = y^tt«o. 23~io 
junu jaS500nm<OB*fcffl»Rt^*tt?L4rJBJ*bfc o 
-C\ H!l (b) ic-^-r <£ ? x^ 4 ^ y ^^fetcj: 9 
J?$50nmcDT a 114 S:?gj*U 31 y ^ 

jfcldj: OSOnmSKC uBt*»J*SK * y ap-fefcj: 9 800n 

fi*<7)0Ffgffl*7 y — tffl^-CCMPSrffofc, 
[0 0 6 0 ] * 4 mm, T a HI, y 3 

[0061] z<Dmx:frbs (i) 5£:*i* (2) ac-c^ 
sixs* ^»*a*v^ nth e»^a*« t , &{fc3»J 
(h 2 o 2 ) , s*fkl»ih^J ^y^hyr/-^ (bt 



[0 0 6 2] S4l^t»«ffl^7y-S:ffl^tCMP 

»#c u/T a SFSiSStfc, ffii^S i 0 2 8F**«t?ffl 

t6ttn^ mmms. & + # t-e^ fc & I6*«i* s + # 

S E Mlc J; 9«l5SL (HBi** -t 5*«<03S 

[0 0 6 3] 
[«4] 

30 



No. 








mm 




pH 


Ta ! 
(nm/») 


Cu 
(nm/« 


SiC2 
(nm/^) 


19 


ba-AKvU* . 




BTA(O.005) 




KOH 


4.5 


45.3 






20 




GLU(O.16)-KMJE(0J05)* 


BIA(0.005) 


H2<?2( 1.53) 


KOH 


6.0 


37 




zo 


21 






B7A(0.005) 


//202(1.63) 


KOH 


6.0 


47 


55.6 


zo 



*GLU : ^/U^/I/K. QUE : ^x>g| 



[0 0 6 4] 

^^mmmhmm±^mj^^ ixx^^m^ cmp i,z 

[Ell] tt3fc^»*5i^«IEj|»<0*fiJlirifeftlftM-t-*fc 



^ [B2] «*Oft^W»««W*ffl^9y-*r«VN'C«l 

i rmsmm 

3 y 3 >^fbii 

4 ^!)7&»« 
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